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BEFORE THE PUBLIC UTILITIES COMMISION 
OF THE STATE OF HAWAII 

In the Matter of 

PUBLIC UTILITIES COMMISSION 

Instituting a Proceeding to Investigate the 
Implementation of Feed-in Tariffs 

PUC Docket No. 2008-0273 

I. INTRODUCTION 

By its Order filed on October 24, 2008, the Hawaii Public Utility Commission ("Commission") 

opened the instant docket, referred to hereafter as the "FiT" docket. The Commission, by its 

Order filed on November 28, 2008, granted the November 13, 2008 motion of Hawaii 

Renewable Energy Alliance ("HREA") to intervene in the FiT docket. In accordance with the 

Commission's Interim Decision and Order ("D&O") filed on September 25, 2009 and its 

Schedule Setting Order filed on October 29, 2009, HREA hereby submits this document, 

constituting its Comments and Recommendations regarding HECO's January 7, 2010 Filing to 

of its Proposed FiT Tariffs for the islands of Oahu, Maui, Molokai, Lanai and Hawaii. 

By way of introduction and a brief summary, this document includes our comments and 

recommendations as follows. 

A. Comments and Recommendations on the Proposed Costs, Performance 

Parameters, Financial Assumptions and Payment Rates for Tier 1 and 2 for Wind 

FiT projects. Specifically, we believe the proposed payment rates are too low to 

stimulate a market response, and we recommend higher payment rates; 

B. Comments and Recommendations on the Proposed Financial Assumptions and 

Payment Rates for Tier 2 for PV FiT projects. Specifically, we are concerned 

that the proposed payments will result in a limited market response, and we 

recommend higher payment rates; 



C. In addition, we have the following comments and recommendations, which we 

will not discuss further in this document: 

o we defer to the Hawaii Solar Energy Association ("HSEA") and the Solar 

Alliance ("SA") regarding their comments and recommendations on the 

Proposed Costs, Performance Parameters. Financial Assumptions and 

Payment Rates for Tier 1 PV FiT projects; 

o we defer to the Sopogy, Inc. regarding their comments and 

recommendations on the Proposed Costs, Performance Parameters, 

Financial Assumptions and Payment Rates for Tier 1 CSP FiT projects; 

o we recommend, given the limited record in the FiT docket on the Proposed 

Costs, Performance Parameters, Financial Assumptions and Payment Rates 

for Tier 1 and 2 In-Line Hydro FiT projects, that the implementation of "in­

line-hydro-specific FiTs be re-considered during the initial formal review of 

the FiT program . That said, we recommend further that Parties interested in 

developing in-line hydro projects be offered the opportunity to apply for and 

secure a FiT agreement under the "generic" category; and 

o Finally, while we do not have any specific comments on the "non-price" 

elements of the proposed FiT tariffs at this time, we reserve the right to 

comment at later time if the opportunity arises. 



II. COMMENTS AND RECOMMENDATIONS ON THE PROPOSED COSTS. 

PERFORMANCE PARAMETERS. FINANCIAL ASSUMPTIONS AND PAYMENT RATES 

FOR TIER 1 AND 2 FOR WIND FIT PROJECTS 

Overall, HREA has reviewed, analyzed and evaluated HECO's proposed tariff rates for wind 

given the foiiowing criteria, which we believe incorporates specific direction from the 

Commission in its Interim D&O: 

o Projects costs should be based on average or typical costs to installed and operate 

wind turbines in Hawaii, including actual projects in Hawaii, bona fide offers to 

potential clients, and use of existing PPAs and accepted competitive bids.^ 

Specifically, our approach is to estimate average project costs for candidate wind 

turbines and simply average those values to arrive at recommended Tier 1 and Tier 

2 payment rates; 

o Project performance likewise should be based on average or typical wind sites in 

Hawaii. Specifically, for Tier 1 and Tier 2, we have chosen to base performance 

estimates on 12 mph average wind sites, where the 12 mph is measured at the 

international standard height of 10m. We note in general that HECO has selected 

higher wind sites that are suitable for windfarms, but are generally not where people 

live and work, and hence not suitable for Tier 1 and 2 FiT projects; and 

o Average or typical financial assumptions should be made regarding equity and debt 

appropriate for residential and commercial projects. Specifically, we have identified 

key assumptions made by HECO that are simply not appropriate for wind projects, 

e.g., ROE and debt tenor, which will be discussed in more detail below. Moreover, 

HECO appears to have assumed that all projects will be commercial, and that is 

simply not the case for Tier 1 which will be primarily homeowner purchases 



A. Tier 1 (0 to 20 kW) 

Following the overall comments, we will discuss first project cost and performance, and then 

financial assumptions and estimates/recommendations for FiT payment rates. 

Proiect Costs and Performance. First, we would like to review the list of candidate turbines 

for Tier 1 which are indicated in the table t:>elow. 

Manufacturer 
Bergey 
Southwest Windpower 
Southwest Windpower 
Southwest Windpower 
Bergey min 
Bergey max 
Ventera min 
Ventera max 
Abundant RE 
Jacobs min 
Jacobs max 
Aerostar min 
Aerostar max 
WindEnergySolutions 
NorthemPower 

Size 
IkW 
IkW 
2.4kW 
3kW 
iOkW 
lOkW 
iOkW 
iOkW 
l0kW 
20kW 
20kW 
30kW 
30kW 
80kW 
lOOkW 

Coat 
$ 4,432 
$ 4,242 
$ 9,200 
$ 12,660 
$ 39,650 
$ 46,700 
$ 30,030 
$ 42,430 
$ 39,600 
$ 58,275 
$ 69,950 
$ 82,725 
$ 93,550 
$ 260,000 
$ 355,000 

Coat/kW 
$ 4,432 
$ 4,242 
$ 3.833 
$ 4,220 
$ 3,965 
$ 4,670 
$ 3,003 
$ 4,243 
$ 3,960 
$ 2,914 
$ 3,498 
$ 2,758 
$ 3,118 
$ 3.250 
$ 3,550 

M o M ~ ^ ^ ^ ^ ^ ^ ^ H 
BWCXL.1-24&1TU18 
Whisper 200 
SkyStream 3.7 
Whisper 500 
BWC Excel-S/60 
BWC Excel-S/61 

ARE 442 
31-20 

Aerostar 30 

Wes 18 
NorthWind 100 

Referring to HREA's Tier 1 Workpaper (attached), HREA recommends retention of only the 

Southwest Windpower ("SWWP") Skystream 2.4 kW and the Bergey 10 kW as candidate 

turbines for the following reasons: 

o The Bergey 1 kW and SWWP 1 kW are battery chargers, not grid-tie systems, 

o The Ventera 10 kW is not a commercial unit, 

o Abundant is in bankruptcy with an uncertain future, 

o The Jacobs 20 kW might be considered under Tier 2, but additional information and 

data are needed to conduct a thorough analysis. 

Refer to our Workpaper for a summary of the model assumptions and inputs, including 

details on costs and performance estimates. You will note that we have analyzed four cases 

each with two or more scenarios as follows: 

^ Pg. 84 (D&O): "The commission encourages the use of existing Hawaii PPAs and accepted competitive 



0 Case 1: Skystream - Homeowner Purchase. The costs are the same as we 

provided to the Commission under protective cover in our filing on May 5, 2009. 

Please note Skystream hub height is approximately 10m, the same height for the 

reference wind speed of 12 mph. Using manufacturer annual output in kWh for 12 

mph, the capacity factor for the Skystream is 21.4%. Please also note that the 

capacity factors used by HECO assumes use of a higher tower, which we have 

noted above is not appropriate for Hawaii.^ 

o Case 2: Two Skvsteams - Small Commercial Project. The same assumptions were 

made as above for costs and performance, with the exception that there would be 

two Skystreams. 

o Case 3: Bergey 10 kW - Homeowner Purchase. In this case, we have accepted the 

higher installed costs ($6,659) used by HECO as the "typical" for Hawaii. Per the 

workpaper, a 40ft tower Is assumed resulting in a 15.2% capacity factor, based on 

manufacturer data. 

o Case 4: Bergey 10 kW - Small Commercial Proiect. The same assumptions were 

made for costs and performance as for the homeowner purchase. 

Financial Assumpions and FiT Pavment Estimates/Recommendations. In addition to the 

Tier 1 Workpaper, we would like to refer you also to the individual case study spreadsheets. 

You will note one major in the financial assumptions from HECO's^: 

o Debt Tenor: HREA knows of no wind projects that have a 20 year loan. For 

commercial projects, the appropriate tenor is 10 years, and for homeowner purchase 

would likely be 5 to 7 years at most; 

o ROE: for Tier 1, although we believe investors will require a higher IRR, we have 

not modified the 11% ROE input, as we believe our recommended rate Is sufficient; 

bids to evaluate the reasonableness of cost-based rates," 
^ We believe that tower heights over 60ft will generally not be acceptable for Tier 1 sites. 



o Homeowner Assumptions. We have assumed that the homeowner will put down 

20%, and finance the balance. Therefore, with respect to the Black & Veatch model, 

we have set the ROE at 0%; and 

o Tax Incentives. We assumed that both the Federal ITC and the State RETITC can 

be monetized. 

Referring to the four cases in the Tier 1 Workpaper, the estimated FiT payment rates vary 

from 33.8 cents/kWh to 37.3 cents/kWh with the average being 35.525 cents/kWh. 

HREA therefore recommends that the Commission establish the Wind Tier 1 FiT 

payment rate at 35.525 cents/kWh. While this rate is remarkably higher than that 

proposed by HECO, It represents the rate at which projects will move forward In today's 

market Whereas, we believe very little activity, if any at all, will be stimulated by HECO's 

proposal of 16.1 cents/kWh. 

^ We understand the HECO will be filing their workpapers on 1-21-10, which will facilitate comparisons. 



B. Tier 2 (20 to 500 kW) 

Following the overall comments, we will discuss first project cost and performance, and 

then financial assumptions and estimates/recommendations for FiT payment rates. 

Proiect Costs and Performance. First, we would like to review the list of candidate turbines 

for Tier 2 which are indicated in the table below. 

Manufacturer 
Bergey 
Southwest Windpower 
Southwest Windpower 
Southwest Windpower 
Bergey min 
Bergey max 
Ventera min 
Ventera max 
Abundant RE 
Jacobs min 
Jacobs max 
Aerostar min 
Aerostar max 
WindEnergySolutions 
NorthemPower 

Siza 
IkW 
IkW 
2.4kW 
3kW 
IOkW 
IOkW 
IOkW 
10kW 
IOkW 
20kW 
20kW 
30kW 
30kW 
80kW 
lOOkW 

Coat 
$ 4,432 
$ 4,242 
$ 9,200 
$ 12,660 
$ 39,650 
$ 46,700 
$ 30,030 
$ 42,430 
$ 39,600 
$ 58,275 
$ 69,950 
$ 82,725 
$ 93,550 
$ 260,000 
$ 355,000 

CoatfKW 
$ 4,432 
$ 4,242 
$ 3,833 
$ 4,220 
$ 3,965 
$ 4,670 
$ 3.003 
$ 4.243 
$ 3,960 
$ 2.914 
$ 3.498 
$ 2,758 
$ 3.118 
$ 3.250 
$ 3.550 

Modal 
BWCXL.1-24&1TU18 
Whisper 200 
SkyStream 3.7 
Whisper 500 
BWC Excel-S/60 
BWC Excel-S/61 

ARE 442 
31-20 

Aerostar 30 

Wes 18 
NorthWind 100 

Referring to HREA's Tier 2 Workpaper (attached), HREA recommends retention of only the 

Northern Power 100 kW turbine for the foiiowing reasons: 

o The Jacobs 20 kW and Aerostar 30 kW, for reasons noted in the Tier 2 Workpaper, 

are not turbines being seriously considered by industry for Hawaii at this time, 

o The Wind Energy Solutions 80 kW is a mature wind turbine. However, given that 

the company is based in Canada and the turbines are manufactured in the 

Netheriands, we question whether developers will find this turbine acceptable for 

Hawaii. That said, we are open to further consdieration of this turbine at a later time. 

o In our May 5, 2009 filing of data and infomnation to the Commission under 

protective order, we did propose rates for the Entregity 50 kW in Hawaii. However, 

given the uncertain financial status of the company at this time, we have not 

provided any follow-up analsis in the workpaper. See additional comments below. 

8 



Regarding the Northern Power and as noted in the Tier 2 Workpaper: 

o After talking to potential project developers,^ we believe the installed costs will be 

$5,500/kW, the fixed O&M cost will be $50/kW and the variable O&M costs will be 

$40/MWH. 

o Given the same wind speed assumptions as in Tier 1, the estimated capacity factor 

for the 100 is 29.7%, which is substantially less from HECO's estimate. We believe 

the primary difference to be in the assumed wind speed at the turbine hub height of 

121ft. Similar to our comments on Tier 1, we believe our assumptions are 

representative for Tier 2 wind sites as well, while HECO's are more representative of 

windfarm sites. 

Financial Assumpions and FiT Pavment Estimates/Recommendations, tn addition to the 

Tier 2 Workpaper, we would like to refer you also to the attached Northern Power case study 

spreadsheet. As with Tier 1, we have similar comments about the financial assumptions used 

in the model: 

o Debt Tenor. As with Tier 1 projects, we believe the appropriate tenor is 10 years; 

o ROE. In Tier 2, we believe investors will require an IRR of at least 15%, if not 19%, 

for projects in Hawaii.* Thus, this issue is more important that for Tier 1. While we 

believe the FiT can do much to reduce the "upfront" development costs in Hawaii, 

that has yet to be shown. Consequently, until such time, it will be difficult to attract 

investors at 11%. We have assumed 15% for estimate of the payment rate, and 

indicate the sensitivity of ROE in the Workpaper, and 

o Tax Incentives. We assumed that both the Federal ITC and the State RETITC can 

be monetized, 

* Personal communication: 1-21-10. 



Referring to the four cases in the Tier 2 Workpaper, the estimated FiT payment rate is 24.7 

cents/kWh. 

Given that this payment rate is based only one wind turbine, the Northern Power 100. we 

would like to observe the following: 

o We believe this is the most likely turbine to be deployed in Tier 2 in Hawaii; 

o We would also like to note that our May 5. 2009 filing included a recommended 

payment rate of 29 cents/kWh (ROE of 15%) for the Entegrity 50 kW; 

o While the availability of the Entegrity 50 kW is in question at the present time, we 

believe the proposed payment rate is representative; 

o That said, we believe there is an argument that the Tier 2 Rate could or should be 

higher, so as to not disadvantage any smaller Tier 2 turbines; and 

o We would also like to note that the First Wind 30 MW signed contract (now at the 

Commission) for a 30 MW windfami at Kahuku includes an initial payment of 

approximately 17 cents/kWh with an annual escalator. Given the economy of scale 

associated with wind turbines, it is just not realistic to set a FiT rate lower than that 

for Tier 2 (or Tier 1 for that matter). 

HREA therefore recommends that the Commission establish the Wind Tier 2 FIT 

payment rate at 25 cents/kWh. While this rate is remarkably higher than that proposed 

by HECO, it represents the rate at which projects wil l move forward in today's market 

Whereas, we believe very little activity, if any at all, will k>e stimulated by HECO's 

proposal of 13.8 cents/kWh 
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III. COMMENTS AND RECOMMENDATIONS ON THE PROPOSED FINANCIAL 

ASSUMPTIONS AND PAYMENT RATES FOR TIER 2 FOR PV FIT PROJECTS 

HREA noted issues with respect to financing wind projects above, especially with respect to 

Tier 2. We have similar concerns about Tier 2 PV projects, and will begin with a discussion of 

financial assumptions and end with a recommended FiT payment rate for Tier 2 PV. 

Financial Assumptions. HREA believes the FIT pricing should be based on an unlevered 

financial model rather than trying to determine all the unknowns around future market debt 

terms. Returns are highly sensitive to debt temis if the exercise is based on levered after tax 

IRR ("Internal Rate of Return"). Basing the exercise on unlevered after tax retums would 

eliminate a whole set of input assumptions and the probability that they are not accurate 

projections of market conditions at the time such projects would be financed. If a FIT rate is 

based on debt assumptions and the debt markets change, then you either have a FIT that gives 

windfall profits or is so tight that none of the applicants can successfully finance the projects or 

few apply recognizing the risk. There is a ROE ("Retum on Equity") that reflects the project risk 

independent from having any debt on the projects. Adding debt to a project increases risk to the 

project owner and therefore increase the corresponding retum to the project owner. Unlevered 

analysis is not about "current market conditions", it is about the financial theory behind the 

exercise and the fact that debt is always subject to market conditions. 

Our concerns with this levered model are that no debt service coverage reserves are 

assumed or modeled which would require additional up-front cash inflow or limit equity cash 

outflows until sufficient DSCR ("Debt Service Coverage Ratio") resen/e levels would be 

established. That would require a higher LCOE to provide an 11 % equity return. In the modeled 

case equity cash flows become negative after tax depreciation ceases; thus equity cash flows 

are front-ended loaded. In this case, equity investors would realize their entire positive equity 

11 



return by year 6, and debt holders would demand significant DSCR reserve levels to protect 

their Investment and insure equity investors maintain the project financial integrity. 

Assumptions Using the Levered Approach. If a levered model is used to establish FIT 

pricing, then a range of potential mari<et debt terms needs to be included in the analysis to 

properiy understand the effect of different debt terms on FIT rate and on IRR, referred to in the 

Black & Veatch model as ROE. The Black & Veatch model has been used by the parties to 

illustrate the sensitivity of production (Capacity Factor) and project cost on FIT rate, and there is 

consensus regarding specific production and cost values. However there has been less 

discussion and hence less agreement regarding the financial assumptions including both ROE 

and debt terms (e.g., debt percentage, debt interest rate, debt service coverage ratio, and debt 

tenor). In fact, ROE and debt terms have been held constant by HECO in their analysis. 

Holding debt terms constant provides a frozen perspective on a financial environment which 

is anything but stagnant. Given that a Levered IRR is highly sensitive to debt terms, if the FIT 

modeling effort fails to include the full range of market debt terms in this analysis, then the FIT 

program will be highly sensitive to any fluctuations in the debt markets. That is, fluctuations in 

the debt markets could result in below maritet levered returns, and consequentially under 

enrollment in the FIT program, or above market levered retums. 

HREA does not believe the debt terms used In the Black & Veatch model by HECO reflect 

commercially reasonable assumptions, thus solar PV project cash flows do not support the debt 

terms used in the model. Low Debt Service Coverage Ratios ("DSCRs") do not support project 

flnancing let alone any debt financing without significant DSCR reserves. Adequate DSCR 

reserve levels are required to protect their investment. 

The tables below illustrate (1) the amount of debt that a project could support, given a 

market range of Debt Service Coverage Ratios ("DSCR") and market loan durations and (2) the 

Levered IRRs under two scenarios: (a) a fully efficient application of the project's tax beneflts to 
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the owner's preexisting tax liability and (b) tax benefits that are self-sheltered by the project's 

tax liability. 

Scenario 1: 35% tax credit, $0.189/kWh FIT rate. Table A illustrates the range of debt, as 

a percentage of total project cost, which a project could support given different DSCRs and 

different loan durations. 

Case Assumptions - Scenario 1 
Installed Cost ($/kw) 
Installed Capacity (kw/DC) 
Ist Year Production (mwh) 

5,645 
500 
709 

FiT Rate 
HI rrc 
Debt Rate 

$189.09 
35% 

9.00% 

Percent of Project 
Funded by Debt 
Given Term and 

DSCR Assumptions 

r 

TERM 

TABLE A 

12 
13 
14 
15 
ie 
17 
18 

1.25 
18.87% 
18.62% 
20.29% 
20.89% 
21.43% 
21.91% 
22.34% 

DEBT SERVICE COVERAGE RATIO 

1.30 1.35 1.40 
18 15% 17.47% 16.85% 
18.86% 18.16% 17.51% 
19.51% 18.78% 18.11% 
20.08% 19.34% 18 65% 
20 60% 19.64% 19.13% 
21.07% 20 29% 19 56% 
21.48% 20.60% 18.95% 

1.45 
18 27% 
18.91% 
17.49% 
18.01% 
18.47% 
18.89% 
19.26% 

1.60 
15 73% 
16 35% 
16.90% 
17.41% 
17.85% 
18 26% 
18.62% 

Table B illustrates the Levered IRR if project tax beneflts are efficiently utilized against the 

proiect owner's preexisting tax liability, given the debt percentages shown in Table A across 

different DSCRs and different loan durations. 

Leveraged After-
Tax Retum 

(Efficient Tax U M ) 

r 

DEBTTERM 

TABLE B 

12 
13 
14 
15 
18 
17 
18 

1.25 
6.07% 
6.10% 
6.14% 
6.18% 
e.22% 
6.26% 
6.31% 

DEBT SERVICE COVERAGE RATIO 

1.30 1.3S 1.40 
6.06% 6.05% 6.04% 
6.09% 6.08% 6.07% 
6.12% 6.11% 6.09% 
6.16% 6.14% 6.12% 
6.16% 6.17% 6.15% 
6.23% 6.21% 6.19% 
6.27% 6.25% 6.22% 

1.45 
6.03% 
606% 
6.08% 
e.11% 
6.14% 
6.17% 
6.20% 

1.50 
6.03% 
6.05% 
6.07% 
6.10% 
6.12% 
6.15% 
6.18% 

Table C illustrates the Levered IRR if project tax benefits are utilized against the project's 

tax liability, given the debt percentages shown in Table A across different DSCRs and different 

loan durations. 
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Leveraged Aftsr-
Tax Retum (Self-

Sheltered) 

TERM 

TABLEC 

12 
13 
14 
15 
16 
17 
18 

1.25 
-3.28% 
-3.60% 
-3.96% 
^.35% 
-4.78% 
-5.27% 

rVa 

1.30 
-3 10% 
-3.50% 
-3.83% 
-4 20% 
-4.61% 
-5 06% 
-5 57% 

DEBT SERVICE COVERAGE RATIO 

1.35 1.40 
-3.10% -3.03% 
-3.40% -3.31% 
-3.72% -3 61% 
-4.06% -3.94% 
-4.45% -4.30% 
-4.87% -4.70% 
-5 35% -6 15% 

1.45 
-2.96% 
-3.22% 
-3.51% 
-3.83% 
-4.17% 
-4.55% 
-4.96% 

1.50 
-2.89% 
-3.15% 
-3.42% 
-3.72% 
-4.05% 
-4.41% 
-4.80% 

Scenario 2: 24.5% refundable tax credit, $0.238/kWh FIT rate. 

Table D illustrates the range of debt, as a percentage of total project cost, which a project 

could support given different DSCRs and different loan durations. 

Case Assumptions • Scenario 2 
Installed Cost ($/kw) 
Installed Capacity (kw/DC) 
1st Year Production (mwh) 

5,721 
500 
725 

FiT Rate 
HI rrc 
Debt Rate 

$237.94 
25% 

9.00% 

Percent of Project 
Funded by Dobt 
Given Temi and 

DSCR Aesumptlons 

r 

TERM 

TABLE D 

12 
13 
14 
15 
16 
17 
18 

1.25 
25.57% 
26.60% 
27.53% 
28.37% 
20.12% 
29 80% 
30.41% 

DEBT SERVICE COVERAGE RATIO 

1.30 1.35 1.40 
24.59% 23.67% 22.83% 
25.58% 24.63% 23.75% 
26.47% 25.49% 24.56% 
27.28% 26.27% 25.33% 
28.00% 26.96% 26.00% 
28.65% 27.59% 26.61% 
28.24% 28.16% 27.15% 

1.46 
22.04% 
22.93% 
23.73% 
24 45% 
25.10% 
25.69% 
26.22% 

1.60 
21.31% 
22.17% 
22.94% 
23.64% 
24.27% 
24.83% 
25.34% 

Table E illustrates the Levered IRR if project tax beneflts are efficiently utilized against the 

proiect owner's preexisting tax liability, given the debt percentages shown in Table D across 

different DSCRs and different loan durations. 

Leveraged After-
Tax Retum 

(Efficient Tax Use) 

TERM 

TABLE E 

12 
13 
14 
15 
16 
17 
18 

1.26 
7.23% 
7.36% 
7.50% 
7.65% 
7.82% 
8.02% 
6.22% 

DEBT SERVICE COVERAGE RATIO 

1.30 1.35 1.40 
7.19% 7.15% 7.11% 
7.30% 7.25% 7.21% 
7.43% 7.37% 7.32% 
7.57% 7.49% 7.43% 
7.72% 7.63% 7.55% 
7.89% 7.78% 7.69% 
8.07% 7.94% 7.83% 

1.46 
7.08% 
7.17% 
7.27% 
7.37% 
7.49% 
7.61% 
7.74% 

1.S0 
7.06% 
7.14% 
7.23% 
7 33% 
7.43% 
7.54% 
7.65% 
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Table F illustrates the Levered Internal Rate of Retum (IRR) if project tax benefits are 

utilized against the proiect's tax liability, given the debt percentages shown in Table D across 

different DSCRs and different loan durations. 

Leveraged After-
Tax Retum (Self-

Sheltered) 

TERM 

TABLE F 

12 
13 
14 
15 
16 
17 
18 

1.25 
4.11% 
3.88% 
3.65% 
3.30% 
3.10% 
2.78% 
2.43% 

DEBT SERVICE COVERAGE RATIO 

1.30 1.36 1.40 
4.17% 4.22% 4.26% 
3.97% 4.04% 4.11% 
3.75% 3.64% 3.92% 
3.51% 3.62% 3.71% 
3.25% 3 37% 3.48% 
2.96% 3.11% 3.24% 
2.64% 2.82% 2.98% 

1.45 
4.20% 
4.17% 
3.99% 
3.80% 
3.50% 
3.36% 
3.12% 

1.60 
4.32% 
4.22% 
4.05% 
3.87% 
3.68% 
3.47% 
3.25% 

The Tables below present the same analysis as Scenarios 1 and 2, but with FIT rates 

that begin to present acceptable Levered IRR numbers. 

Scenario 3: 24.5% refundable tax credit, $0.25/kWh FIT rate. 

Table G illustrates the range of debt, as a percentage of total project cost, which a project 

could support given different DSCRs and different loan durations. 

Case Assumptions - Scenario 3 
Installed Cost ($/kw) 
Installed Capacity (kw/DC) 
1st Year Production (mwti) 

5,721 
500 
725 

FiT Rate 
HI ITC 
Debt Rate 

$250.00 
25% 

9.00% 

Percent of Project 
Funded by Debt 
Given Term and 

DSCR Assumptions 

r 

TERM 

TABLEG 

12 
13 
14 
15 
16 
17 
18 

1.25 
27.20% 
28.30% 
29.30% 
30.19% 
31.00% 
31.73% 
32.38% 

1.30 
26.16% 
27.22% 
28.17% 
29.03% 
29.81% 
30.51% 
31.14% 

DSCR 

1.35 
25.19% 
28.21% 
27.13% 
27.96% 
28.70% 
29.38% 
29.88% 

1.40 
24 29% 
25.27% 
26.16% 
26.96% 
27.68% 
28.33% 
28.91% 

1.45 
23.45% 
24.40% 
25.26% 
26.03% 
26.72% 
27.35% 
27.92% 

1.50 
22.67% 
23.50% 
24.41% 
25.16% 
25.83% 
26.44% 
26.99% 
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Table H illustrates the Levered IRR if project tax benefits are efficiently utilized against the 

proiect owner's preexisting tax liability, given the debt percentages shown in Table G across 

different DSCRs and different loan durations. 

Leveraged After-
Tax Retum 

(Efficient Tax Dae) 

DEBT TERM 

TABLEH 

12 
13 
14 
15 
16 
17 
18 

1.25 
8.28% 
8.50% 
8.74% 
9.01% 
9.31% 
0.63% 
9.98% 

1.30 
8 21% 
8.40% 
8.62% 
8.88% 
9.12% 
8.41% 
9.71% 

DSCR 

1.36 
8.14% 
8.32% 
8.51% 
8.73% 
8 66% 
9.22% 
9.48% 

1.40 
8.08% 
8.24% 
8.42% 
8.62% 
8.83% 
9.05% 
9.29% 

1.45 
B.03% 
8.18% 
8.34% 
8.52% 
8.71% 
8.92% 
9.13% 

1.50 
7.98% 
8.12% 
8.27% 
8.44% 
8.61% 
8.79% 
o.99% 

Table I illustrates the Levered IRR if project tax benefits are utilized against the project's tax 

liability, given the debt percentages shown in Table G across different Debt Service Coverage 

Ratios and different loan durations. 

Leveraged After-
Tax Retum (Self-

Sheltered) 

TERM 

TABLE 1 

12 
13 
14 
15 
16 
17 
IB 

1.25 
4.90% 
4.78% 
4.65% 
4.43% 
4.16% 
3.90% 
3.59% 

1.30 
4.94% 
4.83% 
4.71% 
4.53% 
4.30% 
4.05% 
3.78% 

DSCR 

1.35 
4.97% 
4.87% 
4.76% 
4.62% 
4 41% 
4.19% 
3.94% 

1.40 
5.00% 
4.81% 
4.81% 
4.70% 
4.51% 
4.30% 
4 06% 

1.45 
5.03% 
4.94% 
4.85% 
4.75% 
4.60% 
4.41% 
4.20% 

1.50 
5 06% 
4.97% 
4.89% 
4.79% 
4.66% 
450% 
4 31% 
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Scenario 4: 24.5% refundable tax credit, $0.26/kWh FIT rate. 

Table J illustrates the range of debt, as a percentage of total project cost, which a project 

could support given different DSCRs and different loan durations. 

Case Assumptions - Scenario 4 
Installed Cost ($/kw) 
Installed Capacity (kw/DC) 
l8t Year Production (mwti) 

5,721 
500 
725 

FiT Rate 
HI ITC 
Debt Rate 

$260.00 
25% 

9.00% 

Percent of Project 
Funded by Debt 
Given T*rm and 

DSCR Assumptions 

r 

TERM 

TABLE J 

12 
13 
14 
15 
16 
17 
18 

1.26 
28.56% 
20.72% 
30.76% 
3171% 
32.56% 
33.33% 
34.02% 

1.30 
27.46% 
28.57% 
20.58% 
30.49% 
31.31% 
32.05% 
32.71% 

DSCR 

1.35 
26.44% 
27.52% 
28.49% 
20.36% 
30.15% 
30.86% 
31.50% 

1.40 
25.50% 
26.53% 
27.47% 
28.31% 
29.07% 
29.76% 
30.37% 

1.46 
24.62% 
25.62% 
26 52% 
27.34% 
28.07% 
28.73% 
29.33% 

1.50 
23.80% 
24.76% 
25.64% 
26.42% 
27 13% 
27.77% 
28.35% 

Table K illustrates the Levered IRR if project tax benefits are efficiently utilized against the 

project owner's preexisting tax liability, given the debt percentages shown in Table J across 

different Debt Service Coverage Ratios and different loan durations. At a $0.26/kWh FIT rate. 

Levered IRRs start to approach 11% only at the most aggressive debt terms of 17-18 year 

duration and DSCRs of 1.25-1.3, as highlighted In grey below. 

Leveraged After-
Tax Return 

(Efficient Tax Use) 

TEfWI 

TABLEK 

12 
13 
14 
15 
16 
17 
18 

1.25 
9.10% 
9.49% 
9.83% 

10.21% 
10.62% 
11.07%! 
11.55% 

1.30 
9.08% 
9.35% 
9.68% 
9.99% 

10.36% 
10.75% 
11.16%i 

DSCR 

1.36 
8.99% 
9.23% 
9.51% 
9 8 1 % 

10.13% 
10.48% 
10.84% 

1.40 
8.90% 
0.13% 
938% 
9.65% 
9.04% 

10.25% 
10.57% 

1.46 
8.83% 
9.04% 
9.27% 
9.51% 
9.77% 

10.05% 
10.34% 

1.50 
8.76% 
8.96% 
9.17% 
9.30% 
9 63% 
0.88% 

10.14% 

Table L illustrates the Levered IRR if project tax beneflts are utilized against the proiect's 

tax liability, given the debt percentages shown in Table J across different DSCRs and different 

loan durations. 
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Leveraged After-
Tax Retum (Setf-

Shsltered) 

TERM 

TABLEL 

12 
13 
14 
15 
16 
17 
18 

1.25 
5.56% 
5.47% 
5.37% 
5.26% 
5.10% 
4.87% 
4.61% 

1.30 
5.59% 
5.50% 
5 41% 
5.31% 
5.21% 
500% 
4.77% 

DSCR 

1.35 
5.62% 
5.54% 
5.45% 
5.36% 
5.27% 
5.11% 
4.91% 

1.40 
5.64% 
5.57% 
5.49% 
5.41% 
5.32% 
5.21% 
5.02% 

1.45 
5.66% 
5.60% 
5.52% 
5.45% 
5.36% 
5.28% 
5 13% 

1.50 
568% 
5.62% 
5.55% 
5.48% 
5.40% 
5.32% 
522% 

Scenario 5: 24.5% refundable tax credit $0.27/kWh FIT rate. 

Table M illustrates the range of debt, as a percentage of total project cost, which a project 

could support given different DSCRs and different loan durations. 

Case Assumptions - Scenario 6 
Installed Cost ($/kw) 
Installed Capacity (kw/DC) 
1st Year Production (mwh) 

5,721 
500 
725 

FiT Rate 
HI rrc 
Debt Rate 

$270.00 
25% 

9.00% 

Percent of Project 
Funded by Debt 
Given Term and 

DSCR Assumption* 

r 

TERM 

TABLEM 

12 
13 
14 
15 
16 
17 
18 

1.25 
29.91% 
31.13% 
32.23% 
33.22% 
34.12% 
34.93% 
35.65% 

1.30 
28.76% 
29.93% 
30.99% 
31.95% 
32.81% 
33.58% 
34.28% 

DSCR 

1.35 
27 70% 
28.83% 
29.84% 
30.78% 
31.59% 
32.34% 
33.01% 

1.40 
26.71% 
27.80% 
28.78% 
29.66% 
30.46% 
31.18% 
31.83% 

1.45 
25.79% 
26.84% 
27.79% 
28.64% 
29.41% 
30.11% 
30.74% 

1.50 
24.93% 
25.94% 
26.86% 
27.69% 
28.43% 
29.11% 
29.71% 

Table N illustrates the Levered IRR if project tax t>enefits are efficiently utilized against the 

proiect owner's preexisting tax liability, given the debt percentages shown in Table M across 

different Debt Service Coverage Ratios and different loan durations. At a $0.27/kWh FIT rate, 

Levered IRRs start to approach 11% within the debt terms of 15-18 year duration and 

DSCRs of 1.25-1.5, aa highlighted in grey below. 
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Leveraged Aftsr-
Tax Retum 

(Efficient Tax Use) 

TERM 

TABLE N 

12 
13 
14 
15 
16 
17 
18 

1.25 
10.13% 
10.53% 
10.98% 
11.46% 
12.03% 
12.62% 
13.23% 

1.30 
9.98% 

10.35% 
10.75% 
11.19% 
11.67% 
12.18% 
12.71% 

DSCR 

1.35 
9.86% 

10.18% 
10.54% 
10.94% 
11.36% 
11.81% 
12.28% 

1.40 
9 74% 

10.04% 
10.37% 
10.72% 
11.10% 
11.51% 
11.92% 

1.46 
9.65% 
9.92% 

10.22% 
10.54% 
10.88% 
11.24% 
11.62% 

1.60 
9.56% 
8.81% 

10.09% 
10.38% 
10.69% 
11.02% 
11.35% 

Table O illustrates the Levered IRR if project tax benefits are utilized against the proiect's 

tax liability, given the debt percentages shown in Table M across different DSCRs and different 

loan durations. 

Leveraged After-
Tax Retum (Self-

Sheltered) 

TERM 

TABLE 0 

12 
13 
14 
15 
16 
17 
18 

1.25 
6 24% 
6.18% 
6.11% 
6.04% 
5.96% 
588% 
5.66% 

1.30 
6.26% 
6.21% 
6.15% 
6.08% 
6.01% 
5.93% 
5.81% 

DSCR 

1.36 
6.28% 
6.23% 
6.18% 
6.11% 
6 05% 
5.88% 
5.91% 

1.40 
6.30% 
6.25% 
6.20% 
6.14% 
6.09% 
6.02% 
5.96% 

1.45 
6.31% 
6.27% 
6.22% 
6.17% 
6.12% 
6.06% 
6.00% 

1.S0 
6 32% 
6.28% 
6.24% 
6.20% 
6.15% 
6.10% 
6.04% 

FiT Rate Recommendation. Based on the illustration of Levered IRR sensitivities to a 

range of market debt terms, only at a rate of $0.27/kWh will the FIT Program start to provide 

the targeted 11% Levered IRR with market debt terms. Therefore, HREA supports a PV Tier 2 

rateof$0.27/kWh 

Final Comments on the Risk of Introducing Debt Financing Assumptions: 

• Ideally, HREA believes the determination of FIT rate should be analyzed on a 

project, unlevered basis. A project should be able to stand on its own merit and 

should be a viable project regardless of any financing structure. Detenmination of FIT 

rate inclusive of debt introduces a new range of variables into the analysis, many of 

which will vary depending upon the developers underiying financial and tax situation, 

prospective lenders perception of the market, current interest rate environment and 

general state of the credit markets. Minimizing the number of variable assumptions 
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in the LCOE calculation should t>e paramount in this exercise. Appropriate 

unlevered retums for FIT projects would be 8 -10% discount rate and HECO's 

proposed FIT rates under either state tax credit scenario result in unlevered FiT 

project returns below what would be acceptable for project retums. No DSCR 

reserves are assumed or modeled which would require additional up-front cash 

inflow or limit equity cash outflows until sufficient DSCR reserve levels would be 

established. In either case, a higher LCOE would be required to provide an 11 % 

equity retum. 

• Equity cash flows become negative after tax depreciation ceases; thus equity cash 

flows are front-ended loaded. In fact, in the 35% HI tax credit scenario, 100% of the 

initial equity investment is recovered in year 1 from federal and state tax credits! 

• In contrast, debt service payments are levelized over 20 years such that a 

substantial majority of debt service payments occur in years 6 through 20. 

• Given that the equity Investors would realized their entire positive equity retum by 

year 6, debt holders would demand significant DSCR reserve levels to protect their 

investment and insure equity investors do not walk away from the project. 

<This concludes our comments and recommendations> 

DATED: January 21, 2010. Honolulu, Hawaii 

r r y ^ J y L ^ 
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Tier 1 - HREA Worl tpaper 
Case Studies and Scenario Analysis 

Case 1: Southwest Wnd Power (SWWP) - Skystream - 2.4 kW - Residential Application - Homeowner Purchase - 5 yr Lc 

Technology Assumptiom ] 
Project Capacity (MW) 
CapiUI Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M (SMWh) 
Variable O&M Escalation 

Insurance (% CapEx/year) 
Fuel Cost ($/MBtu) 
Fuel Cost Escalation 
Land {% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

0.0024 
$8,953 

$0 
0.0% 

$20 
2.5% 

0.00% 
$0 

2.5% 
0.0% 

0 
0.00% 
21.4% 

Financial/Economic Asumptions | 

Debt Percentage 
Debt Rate 
Debt Temi (years) 
Economk; Life (years) 
Depreciation Temn (years) 
Percent Depreciated 

Cost of Generatk}n Escatatk>n 

Federal Tax Rate (marginal) 
State Tax Rate (effective) 
State Excise Tax Rate (wholesale) 
Cost of Equity 
Discount Rate 

80% 
9% 

5 
20 

5 
0% 

0.0% 

35% 
6.015% 

0.5% 
0% 
9% 

Case 1: Scenarios 1 & 2: State/Federal Taxes Monetized, 5 yr t M n ' 
Fit Payment Rate (CF = 21.4%) 33.9 LCOE , . ^ FiT Payment Rate@24.3% CF 

t l t se 2: SWWP - Skyifream - 4.8 kW - Small CommerdaT J ^ ) » 8 w r n 0 W t o § n 

Technology Assumptions j 
Project Capacity (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($mwh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

0.0048 
$8,915 

SO 
2.5% 

$20 
2.5% 

0.60% 
$0 

2.5% 
4.0% 

0 
0.00% 
24.3% 

Financial/Economic Asumptions 

Case 2: Scenarios 1-4: State/Federal Taxes Monetized. 10 year loan (Optional: 12 yr Loan) 
Fit Payment Rate (CF = 21.4%) 35.3 10 year loan FiT Payment Rate@24.3% CF 

34.2 12yeark}an 

N/A 

30.1 LCOE 

Debt Percentage 35% 
Debt Rate 9% 
Debt Term (years) 10 
Economic Life (years) 20 
Depreciation Term (years) 5 
Percent Depreciated 100% 
Cost of Generatbn Escalation 0.0% 

Federal Tax Rate (marginal) 35% 
State Tax Rate (effective) 6.015% 
State Excise Tax Rate (wtwiesate) 0.5% 
Cost of Equity 11% 
Discount Rate 9% 

Incwttives 
PTC ($/MVVh) 
PTC Escalatbn 
PTC Term (years) 
ITC 

State Tax Credit 
No. of Systems 

0 
0 
0 

0.3 
0.2 

1 

Cap 
0 
0 
0 
0 

1,500 
0 

Notes: 
1) Not a commerical project 
2) Homeowner puts 20% dowi 
3) 5 year loan 
4) 10m hub height 
5) Sensitivity to CF Is noted 

Incentives 
PTC ($/MV\/h) 
PTC Escalation 
PTC Term (years) 
ITC 
State Tax Credit 

No. of Systems 

0 
0 
0 

0.3 
0.2 

2 

tap 
0 
0 
0 
0 

500,000 
0 

Notes: 
1) Small commecial project 
2) 10yeark}an 
3) 10m hub height 
4) Sensitivity to ban tenor is noted 

31.4 10 year ban 
30.4 12yeark»n 



Tier 1 - HREA Workpaper 
Case Studies and Scenario Anaiys is 

Case 3: Bergey -10 kW - Residential Application - Homeowner Purchase 

Technology Assumptions | 
Project Capacity (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M {$/MWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($mBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

001 
$6,659 

$0 
2.5% 

$10 
2.5% 
0.6% 

$0 
2.5% 
0.0% 

0 
0.00% 
15.2% 

Case 3: Scenarios 1-2: State/Federal Taxes Monetized, 7 yr loan 
Fit Payment Rate (CF = 15.2%) 37.4 LCOE ^ 

Financial/Economic Asumptions 
Debt Percentage 80% 
Debt Rate 9% 
Debt Terni (years) 7 
Economic Life (years) 20 
Depreciatbn Term (years) 5 
Percent Depreciated 0% 
Cost of Generatbn Escalatbn 0.0% 

Federal Tax Rate (marginal) 35% 
State Tax Rate (effective) 6.015% 
State Excise Tax Rate (wholesale) 0.5% 
Cost of Equity 0% 
Discount Rale 9% 

N/A 

Incentives 
PTC ($/MWh) 
PTC Escalation 
PTC Term (years) 
ITC 
State Tax Credit 

No. of Systems 

0 
0 
0 

0.3 
0.2 

1 

Cap 
0 
0 
0 
0 

1,500 
0 

Notes: 
1) Not a commerical project 
2) Homeowner puts 20% down 
3) 7 year ban 
4) Sensitivity to CF is noted 

FfT Payment Rate@18.8% CF = 30.5 

:w^"«mRrebmm^iai Appttcmm'-''smtt<mM^stii^immr^'fsm-i^^ 

Techno logy Assumpt i ons | 
Project Capaci ty (MW) 
Capital C o s t ($/kW) 
Fixed O & M ($/kW) 
Fixed O & M Escalat ion 
Variable O & M ($/MWh) 
Variable O & M Escalat ion 
Insurance (% CapEx/year) 
Fuel Cos t (SMBtu ) 
Fuel Cost Escalat ion 
Land (% royal ty o n revenues) 
Heat Rate (Btu/kWh) 
Produc t ion Degradat ion (%/yeai^ 
Capaci ty Factor 

0.01 
$6,659 

$G 
2.5% 

$10 
2.5% 

' 0.6% 
$0 

2.5% 
^ 4 .0% 

0 
0.00% 
15.2% 

F i n a n d a l ^ c o n o m i c Asump t i ons | 
Debt Percentage 
Debt Rate 
Debt Term (years) 
Economb Life (years) 
Depreciatbn Term (years) 
Percent Depreciated 
Cost of Generation Escalation 

Federal Tax Rate (marginal) 
State Tax Rate (effective) 
State Excise Tax Rate (wholesate) 
Cost of Equity 
Discount Rate 

35% 
9% 
10 
20 

5 
100% 
0.0% 

35% 
6.015% 

0.5% 
11% 
9% 

Case 4 : Scenar ios 1-4: State/Federal Taxes Monet ized, 10 - 1 2 year loan 
Fit Payment Rate (CF = 15.2%)^^ 35.7 10 year ban Fit Payment Rate (CF = 18.8%) 

34.6 12 year ban 

N/A 

Incentives 
PTC ($/MWh) 
PTC Escalatbn 
PTC Term (years) 
ITC 
State Tax Credit 

No. of Systems 

0 
0 
0 

0.3 
0.2 

1 

Cap 
0 
Q 
0 
0 

500,000 
0 

29.1 10 year ban 
28.2 12 year ban 



Summary Tier 1 Pricing 
1. Skystream - Homeowner Purchase 
2. Skystream - Commerbal Project 
3. Bergey - Homeowner Purchase 
5. Bergey - Commercial Project 

Average: 35.5251 

Tier 1 - HREA Workpaper 
Case Studies and Scenario Anaiys is 

Notes on Turbines Not Considered for the Analysis In Tier 1 

The following turbines should not be included for analysis and calculatbn of the Tbr 1 FfT Payment Rate for the following reasons: 

1. Bergey 1 kW is a battery charger and hence not a grid-tie turbine 

2. SV\/WP 1 KW is also a battery charger and hence not a grid-tie turbine 

3. Ventera -10 kW is not considered for analysis in Tier 1 for the following reasons: 

a. Ventera's web-site does not have any power curve and related energy output data 
b. No way to verify performance, i.e.. CF at 12 mph (at 10m) resource site 
c. No way to confirm number of turbines deployed, where, and theiir performance 
d. We do not conskler this to be a commerdal turbine 
e. Recommend not including as a turbine to analyze for calcuation of the FiT Payment Rate 

4. Abundant - 1 0 kW should not be considered for analysis in Tier 1 for the following reasons: 
a. Abundant has power curve of its web-site, but no daim as to if it was prepared according to AWEA standards 
b. Provides estimates but no informatino on tower height and reference point for average wind speeds used 
c. Claim of 1890 kWh/month at 12 mph is quite high; tower height is not noted 
d. Turbine price of $39,600 does NOT include tower and shipping 
e. No pricing on towers and estimate shipping 
f. We undestand that Abundant is in bankmptcy proceedings 

5. Jacobs 20 kW - this turbine could be considered but: 
a. Need to confirm turt>ine availability, pridng and performance data 
b. That said, the Jacobs is based on 1930's technology and historbally Jacobs turbines installed in Hawaii have not done well. 



3. Wind Class 
Class 

10m (32.8 fl) 
w/m2 mph 

1 0 - 1 0 0 <9.8 
2 100-150 9.8-115 
3 150-200 11.5-12.5 

5 250-300 
6 300-400 
7400-1000 

13.4-14.3 
14.3-15.7 
15.7-21.1 

Tier 1 - HREA Woritpaper 
Case Studies and Scenario Analysis 

Detailed Technical Calculations and Related Assumptions 

Overall Assumptions 
1. Costs are Hawaii-specrfb 
2 Capacity factors is for Class 3 (12 mph) and 

wind shear factor of 0.18 

m/s mph 
<4.4 <12.5 
4.4-5.1 12.5-14.3 
5.1-5.6 14.3-15.7 

6.0-6.4 16.8-17.9 
6.4-7.0 17.9-19.7 
7.0-9.4 19.7-26.6 

4. Wind Shear 
V (hub height)^ = V (10m)*(Zhub/10m)*POV^/ER(a) 

a = 
V(10m) = 

Z10m = 
Hub Height 

32.8 
40 
60 
80 

m/s 
<5.6 
5.6-6.4 

Q ^ ^ i 
7.5-8.0 , 
8.0-8.8 
8.6-11.9 

0.18 
12 mph 

32.8 feet 
Mph 
12.0 
12.4 
13.4 
14.1 

Class 3 

Class 5 

Homeowner Paytuck Periods 
1) Skystream 

2) Price needed given likely 
payback period max threshold 

12 mph 

113 mph 

14 mph 

kWh/mo kWh/hr 
375 4500 
425 5100 

CF 

kWh/mo 
1110 
1370 
1350 
1670 
1610 
1960 

Cost 
21,487.20 

kWhAir 
13320 
16440 
16200 
20400 
19320 
23520 
CF 
0.21 
0.24 
0.24 
0.21 
0.24 
0.21 

CF 
^ 1 ^ — 

Annual kWh 

21.4% 
24.3% 

15.2% 
18.8% 

SO ft tower J 
80 ft tower 

18.5% 60 ft tower 
23.3% 80 ft tower 

22% 60 ft tower 
27% 80 ft tower 

4499 
4499 
5046 
4415 
5046 
4415 

Price 
0.339 
0.301 
0.156 
0.156 
0.608 
0.695 

Revenue 
1525 
1354 
787 
689 

3068 
3068 

Yeara 
14.09 
15.87 
27.30 
31.20 

7.00 
7.00 



Cost of Generation Calcuiator 
Al inputs M* in Hue. 

Tier 1 Wind Project - Case 1: Skystream - Homeowner Purchase with 5 yr Loan 

Technology Assumpttons I 
Project Capacity (MW) 
Capital Cost {$/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($/MWh) 
Variable O&M Escalation 
Insurance {% CapEx/year] 
Fuel Cost <$/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

0.0024 
$8,953 

i » $0 
2.5% 

^ $20 
2.5% 

0.00% 
$0 

2.5% 
0.0% 

0 
0.00% 
21.4% 

FbiandaVEconomlc Asumptions I 
Debt Percentage 
Debt Rate 
Debt Term (years) 
Economic Life (years) 
Depreciation Tenn (years) 
Percent Depreciated 
Cost of Generation Escalation 

Federal Tax Rate (maiglnal) 
State Tax Rate (effective) 
State Excise Tax Rate (wholesa 
Cost of Equity 
Discount Rate 

80% 
9% 

5 
20 
5 

0% 
0.0% 

35% 
6.015% 

0.5% 
0% 
9% 

hwMittvw 
PTC ($/MWh) 
PTC Escalation 
PTC Temi (years) 

rrc 
state Tax Credit 

No- of Systems 

$0 
0.0% 

0 
30% 
20% 

1 

Cap 

$ 1.500 

Oulpirti 1 
NPV for Equity Retum 

Levelized Cost of Generation ^ 

$0 

$338.72 

Year 10 11 

Annual Generation (MWh) 
Cost ot Ger>eration ($/mWh) 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
LarKt Cost 
Fuel Cost 
Excise Tax 
Opei-ating Expenses 

Interest Payment 
Principal Payment 
Debt Service 

Tax Oepreciation - State 
Taxable Income - State 

State Income Tax (benefit) 

Tax Depreciation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 
Federal ITC 
State Tax Credit 
Net Taxes (due) 

4.5 
$338-72 
$1,824 

«o 
$90 

$0 
$0 
$0 
$8 

$n 

$1,547 
$2,872 
$4,419 

$0 
$1,379 

$63 

$0 
$1,296 

$454 

$0 
$6,446 
$1,500 

$7,409 

Nat Cash Flow (4.297) 4A19 

4.5 
$338.72 

$1,524 

$0 
$92 

$0 
$0 
$0 
$8 

$100 

$1,289 
$3,131 
$4,419 

$0 
$136 

$8 

$0 
$127 

$45 

$0 

($53) 

(3,048) 

4 5 
$338-72 
$1,524 

$0 
$95 

$0 
$0 
$0 
$8 

$102 

$1,007 
$3,413 
$4,419 

$0 
$415 

$25 

$0 
$390 
$137 

$0 

($161) 

(3.159) 

4.5 
$338-72 

$1,524 

$0 
$97 

$0 
$0 
$0 
$8 

$105 

$700 
$3,720 
$4,419 

$0 
$720 

S43 

$0 
$676 
$237 

$0 

($280) 

0,280) 

4.5 
$338-72 

$1,524 

$0 
$99 

$0 
$0 
$0 
$8 

$107 

$365 
$4,054 
$4,419 

$0 
$1,052 

$63 

$0 
$989 
$346 

$0 

($409) 

(3.412) 

4.5 
$338.72 

$1,524 

$0 
$102 

$0 
$0 
$0 
$8 

$109 

$0 
$0 
$0 

$0 
$1,415 

$85 

$0 
$1,329 

$465 

$0 

($550) 

864 

4.5 
$338.72 

$1,524 

$0 
$104 

$0 
$0 
$0 
$8 

$112 

$0 
$0 
$0 

$0 
$1,412 

$85 

$0 
$1,327 

$464 

$0 

($549) 

883 

4.5 
$338.72 
$1,524 

$0 
$107 

$0 
$0 
$0 
$8 

$115 

$0 
$0 
$0 

$0 
$1,409 

$85 

$0 
$1,325 

$464 

$0 

($548) 

4 5 
$338.72 

$1,524 

$0 
$110 

$0 
$0 
$0 
$8 

$117 

$0 
$0 
$0 

$0 
$1,407 

$85 

$0 
$1,322 

$463 

$0 

($547) 

4.5 
$338.72 

$1,524 

$0 
$112 

$0 
$0 
$0 
$8 

$120 

$0 
$0 
$0 

$0 
$1,404 

$84 

$0 
$1,320 

$462 

$0 

($546) 

058 

4.5 
$338,72 
$1,524 

$0 
$115 

$0 
$0 
$0 
$8 

$123 

$0 
$0 
$0 

$0 
$1,401 

$84 

$0 
$1,317 

$461 

$0 

($545) 

98$ 

Wind LCOE Model • Skystream - Homeovmer Purchase with Loan, 1/21/2010 



Cost of Generation 
Al inpub ara m Uu> 

Technology AaMsnpborH 
Project Capacity (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M (SMWi) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($/MBtu) 
Fuel Cost Escalation 
Larxl (% royalty on revenues] 
Heat Rate (Btu/kWh) 
Production (degradation (%/year) 
Capacity Factor 

Calculation 

Cap Cost 
Fed't depredation basis 
State depreciation basis 

slope 

$ 21.487 
$ (3,223) 

$ 

0 
0 -18526.60893 
5 -18253 12986 

54 69581526 

12 13 14 15 16 17 18 19 20 

Annual Ger>eration 
Cost of Generation 

(MWh) 

l$ /mWhl 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
Land Cost 
FudCoM 
EwiMTax 

4.5 
$338.72 

$1,524 

$0 
$11B 

$0 
$0 
SO 
$8 

4 5 
$338.72 

$1,524 

$0 
$121 

$0 
SO 
$0 
$8 

4 5 
$338 72 

$1,624 

$0 
$124 

$0 
SO 
$0 
$8 

4 5 
$338 72 

$1,524 

$0 
$127 

$0 
$0 
$0 
$8 

4.5 
$338.72 

$1,524 

$0 
$130 

$0 
$0 
$0 
$8 

4 5 
$338.72 

$1,524 

$0 
$134 

$0 
$0 
$0 
$8 

4 5 
$338 72 

$1,524 

$0 
$137 

$0 
$0 
$0 
$8 

4 5 
$338 72 

S1,S24 

$0 
$140 

$0 
$0 
$0 
$8 

4,5 
$338.72 

$1,524 

$0 
$144 

$0 
$0 
$0 
$8 

Opersilng Expenses 

Interest Payment 
PrirKipal Paynwnt 

$126 

$0 
$0 

$129 

$0 
$0 

$132 

$0 
$0 

$136 

$0 
$0 

$138 

$0 
$0 

$141 

SO 

$0 

$146 

$0 
$0 

$14« 

$0 
$0 

$151 

$0 
$0 

Debt Service 

Tax Depreciation - State 
Taxable Income - State 

State Income Tax (benefit) 

Tax Depredation - Fedl 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 
Federal r r c 
State Tax Credit 

SO SO so so so so so 

$460 

$0 

$459 

$0 

$456 

$0 

$457 

$0 

$456 

$0 

$455 

$0 

$454 

$0 

$0 

$453 

$0 

$0 

$0 

$1,398 
$84 

$0 
$1,314 

$0 
$1,395 

$84 

SO 
$1,311 

$0 
$1,392 

$84 

SO 
$1,309 

$0 
$1,389 

S84 

$0 

$1,306 

$0 
$1,386 

$83 

$0 
$1,303 

$0 
$1,383 

$83 

$0 
$1,300 

$0 
$1,379 

$83 

$0 
$1,296 

$0 
$1,376 

$63 

$0 
$1,293 

SO 

$1,372 
$83 

SO 

$1,290 
$451 

$0 

I M Taxes (due) ($544) ($543) ($542) ($541) ($539) ($538) ($537) ($535) ($534) 

NatCaattFtow 984 981 849 947 945 843 941 939 

W m d LCOE Model - Skystream - Homeowner Purchase witti Loen. 1/21/2010 



Cost of Generation Caiculator 
All inputs are in bhje. 

Technology tesumptions 
Project Capacity (MW) 
Capital Cost ($fl<W) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($/MWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year] 
Capacity Factor 

Year 

Annual Generation (MWh) 
Cost of Generation ($/mWh) 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
LarKl Cost 
Fuel Cost 
Excise Tax 
Operating Expenses 

Interest Payment 
Prinapal Payment 
Debt Servi<» 

Tax Depredation - State 
Taxable Income - State 

State Income Tax (benefit) 

Tax Depredation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 
Federal ITC 
State Tax Credit 
Net Taxes (due) 

NmtCmshRow ,>7.6 i5) 

O0048 
$8,915 

$0 
2.5% 

$20 
2 5% 

060% 
$0 

2.5% 
4-0% 

0 
000% 
21.4% 

1 

9,0 
$352.71 

$3,174 

$0 
$180 
$257 
$127 

$0 
$16 

$580 

$1,348 
$986 

$2,334 

$8,558 
$1,246 

$75 

$7,275 
$2,455 

$859 

$0 
$12,838 

$8,558 
$20,462 

20.722 

2 

9.0 
$352.71 
$3,174 

$0 
$164 
$263 
$127 

$0 
$16 

$590 

$1,259 
$1,075 
$2,334 

$13,^3 
($12,369) 

($744) 

$11,639 
($9,571) 
($3,350) 

$0 

$4,094 

4 ^ 

Tier 1 Wind Project - Case 2 Skystre. 

FIrtancial/Economtc Asumptions 
Debt Percentage 
Debt Rate 
Debt Term (years) 
Economic Life (years] 
Depreciation Term (ye 
Percent Depreciated 
Cost of Generation EE 

Federal Tax Rate (m< 
State Tax Rate (effect 
State Exdse Tax Rate 
Cost of Equity 
Discount Rate 

3 

9.0 
$352.71 
$3,174 

$0 
$189 
$270 
$127 

$0 
$16 

$602 

$1,163 
$1,171 
$2,334 

S8.216 
($6,806) 

($409) 

$6,984 
($5,165) 
($1,608) 

$0 

$2,217 

2,455 

lars) 

.catation 

irglnal) 
ive) 
(wholes^ 

4 

90 
$352.71 
$3,174 

$0 
$194 
$276 
$127 

$0 
$16 

$613 

$1,057 
$1,277 
$2,334 

$4,930 
($3,426) 

($206) 

$4,190 
($2,481) 

($868) 

$0 

$1,074 

1,301 

35% 
9% 
10 
20 

5 
100% 
0.0% 

35% 
6015% 

0,5% 
11% 
9% 

5 

90 
$352.71 
$3,174 

$0 
$199 
$283 
$127 

$0 
$16 

$625 

$942 
$1,332 
$2,334 

$4,930 
($3,323) 

($200) 

$4,190 
($2,384) 

($834) 

$0 

$1,034 

1,249 

ams - Small 

6 

90 
$352.71 

$3,174 

$0 
$204 
$290 
$127 

$0 
$16 

$637 

$817 
$1,517 
$2,334 

$2,465 
(S745) 
($45) 

$2,095 
($330) 
($116) 

$0 

$160 

[Commerical Project 

PTC ($/MWh) 
PTC Escalation 
PTC Term (years) 
rrc 
State Tax Credit 

No. of Systems 

SO 
0.0% 

0 
30% 
20% 

1 

Outputs 
NPV for Equity Retun 

Levelized Cost of Gei 

7 

90 
$352.71 

$3,174 

$0 
$209 
$298 
$127 

$0 
$16 

$649 

$680 
$1,653 
$2,334 

SO 
$1,844 

$111 

SO 
$1,733 

$607 

$0 

(S718) 

1 

leraton | 

B 

9 0 
$352.71 
$3,174 

$0 
$214 
$305 
$127 

$0 
$16 

$662 

$532 
$1,802 
$2,334 

$0 
$1,980 

$119 

$0 
$1,861 

$651 

SO 

(S770) 

384 (527) (592) 

Wind LCOE Mode) - Skystream - 2 Units 

$0 

$352.71 

9 

9.0 
$352.71 
$3,174 

$0 
$219 
$313 
$127 

$0 
$16 

$675 

$369 
$1,964 
$2,334 

$0 
$2,129 

$128 

$0 
$2,001 

$700 

$0 

($829) 

Cap 

S 500.000 

10 

9.0 
$352.71 
$3,174 

$0 
$225 
$321 
$127 

$0 
$16 

$688 

S193 
$2,141 
$2,334 

$0 
$2,293 

$138 

$0 
$2,155 

$754 

SO 

($892) 

11 

90 
$352.71 
$3,174 

$0 
$230 
$329 
$127 

$0 
$16 

$702 

$0 
$0 

so 

so 
$2,472 

$149 

$0 
$2,323 

$813 

$0 

($962) 

r:-JO' 1,510 

- Sn^all Commercial Project, 1/21/2010 



Cost of Generation 
AH mputt t n In M M . 

Technology Assumpttons 
Project Capacity (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M (S/MWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($/MBfaj) 
Fuel Cost Escalation 
Land (% royalty or revenues) 
Heat Rate (Btu/kWh) 
Production Degradaton (%/year) 
Capacity Factor 

Year 

Annual Generation (MWh) 
Cost of Generation ($/mWh) 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
LarKJCost 
Fuel Cost 
Excise Tax 
Operating Expenses 

Interest Payment 
Prindpal Payment 
Debt Service 

Tax Depreciation - State 
Taxable Income - State 

State Income Tax (benefit) 

Tax Depredation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 
Federal ITC 
State Tax Credit 
Net Taxes (due) 

AM Cash Flow 

1 

Calculation 

Cap Cost 
Fed'l depredation t)8SIS 

State depredation basis 

0 
0 
5 

slope 

12 

9.0 
$352,71 

$3,174 

SO 
$236 
$337 
$127 

$0 
$16 

$71« 

$0 
$0 
SO 

so 
$2,458 

$148 

$0 
$2,310 

$809 

$0 

($956) 

1,502 

13 

90 
$352,71 

$3,174 

$0 
$242 
$345 
$127 

$0 
$16 

$730 

SO 

so 
so 

so 
$2,444 

$147 

$0 
$2,297 

$804 

$0 

($951) 

1J9S 

$ 42.792 
S 36,373 
$ 42,792 

-13283 8529 
-13095 54175 
37.66222926 

14 

9.0 
$352.71 

$3,174 

$0 
$248 
$354 
$127 

$0 
$16 

$745 

$0 
$0 
SO 

so 
$2,429 

$146 

$0 
$2,283 

$799 

$0 

($945) 

1.484 

15 

9.0 
$352.71 

$3,174 

$0 
$254 
$363 
$127 

$0 
$16 

$760 

$0 
$0 
$0 

$0 
$2,414 

$145 

$0 
$2,269 

$794 

SO 

($939) 

1,475 

16 

9.0 
$352.71 

$3,174 

SO 
$261 
$372 
$127 

$0 
$16 

$776 

SO 
SO 

so 

$0 
$2,398 

$144 

$0 
$2,254 

$789 

$0 

($933) 

f.465 

17 

90 
$352.71 

$3,174 

$0 
$267 
$381 
$127 

$0 
$16 

$791 

$0 
$0 
$0 

$0 
$2,383 

$143 

$0 
$2,239 

$764 

SO 

($927) 

f,45< 

18 

9.0 
$352.71 
$3,174 

$0 
$274 
$391 
$127 

$0 
$16 

$807 

$0 
$0 
$0 

$0 
$2,366 

$142 

$0 
$2,224 

$778 

$0 

($921) 

1,446 

Wmd LCOE Model - Skystieam 

19 

9.0 
$352.71 

$3,174 

$0 
$281 
$400 
$127 

SO 
$16 

$824 

SO 
SO 
so 

so 
$2,350 

$141 

$0 
$2,208 

$773 

$0 

(S914) 

1,438 

- 2 Units-

20 

9-0 
$352.71 
$3,174 

$0 
$288 
$410 
$127 

SO 
$16 

$841 

$0 
$0 
$0 

$0 
$2,333 

$140 

$0 
$2,192 

$767 

$0 

($908) 

1,425 

Small Commerda 



Cost of Generation Caiculator 
Al Inputs ar«ln blue. 

Tier 1 Wind Project - Case 3: Bergey 10 kW - Homeowner Purchase wttti 7 yr Loan 

Tedmology Assumpttons 1 
Proved Capacity (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($UWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

0 01 
$8,659 

$0 
2.5% 

1 * . $10 
2.5% 

0.00% 
SO 

2 5% 
0.0% 

0 
0.00% 
15.2% 

FlnenciatfEconomic Asumptions 
Debt Percentage 80% 
Debt Rate 9% 
Debt Term (years) 7 
Economic Life (years) 20 
Depredation Term (years) 5 
Pendent Depredated 13% 
Cost of Generat ion Escalat ion 0 ,0% 

Federal Tax Rate (marginal) 3 5 % 
State Tax Rate (effective) 6.015% 
State E x d s e Tax Rate (wholese 0 .5% 
Cost of Equity 0% 
Discount Rate 9% 

Incentives 
PTC (SMiNh) 
PTC Escalation 
PTC Term (years) 
fTC 
State Tax Credit 

No. of Systems 

$0 
00% 

0 
30% 
20% 

1 

Cap 

$ 1,500 

Outputs 
NPV for Equity Retum 

Levelized Cost of Generation i "~ 

• 

$0 

$373.71 

Year 10 11 

Annual Generation (MWh) 
Cost of Generation ($/mWh) 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
Land Cost 
Fuel Cost 
Exdse Tax 
Operating Expenses 

Interest Payn>ent 
Prindpal Payment 
Debt Service 

Tax Depredation - State 
Taxat>le Income - State 

State Income Tax (benefit) 

Tax Depredation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 
Federal ITC 
State Tax Credit 
Net Taxes (due) 

13.3 
$373.71 

$4,976 

$0 
$133 

$0 
SO 
$0 

$25 
$156 

$4,794 
$5,790 

$10,585 

$0 
$1,524 

$92 

$0 
$1,432 

$501 

$0 
$19,977 

$1,500 
$20,884 

Net Cash Row (13.318) 15,118 

13.3 
$373.71 
$4,976 

$0 
$136 

$0 
$0 
$0 

$25 
$161 

S4.273 
$6,311 

$10,585 

$0 
$541 

$33 

$0 
$509 
$178 

$0 

($211) 

(5,981) 

13.3 
$373.71 

$4,976 

SO 
$140 

SO 
so 
so 

$25 
$166 

$3,705 
$6,879 

$10,565 

SO 
Si.106 

$67 

$0 
$1,039 

$364 

$0 

($430) 

(6,204) 

13.3 
$373,71 

$4,976 

$0 
$143 

$0 
$0 
$0 

$25 
$168 

$3,086 
$7,498 

$10,585 

$0 
$1,722 

$104 

$0 
$1,618 

$566 

$0 

($670) 

{B.447) 

13.3 
$373.71 

$4,076 

SO 
$147 

SO 
SO 
SO 

$25 
S172 

$2,411 
$8,173 

$10,565 

$0 
$2,393 

$144 

SO 
S2,249 

$787 

$0 

($931) 

(6711) 

13.3 
$373.71 

$4,976 

$0 
$151 

SO 
SO 
$0 

$25 

S176 

$1,676 

$8,909 
$10,585 

SO 

$3,125 
$188 

$0 
$2,937 

$1,028 

$0 

($1,216) 

(7.000) 

13.3 
$373.71 

$4,976 

SO 
$154 

SO 
SO 
SO 

$25 

$179 

$874 
$9,711 

$10,685 

SO 
$3,923 

$236 

SO 
$3,687 

$1,290 

$0 

($1,526) 

(7.314) 

13.3 
$373-71 

$4,976 

$0 
$158 

SO 
$0 
SO 

$25 

$163 

$0 
$0 

$0 

$0 
$4,793 

$288 

$0 
$4,505 
$1,577 

SO 

($1,865) 

2,928 

13.3 
$373-71 

$4,976 

$0 
$162 

$0 
$0 
$0 

$25 

$187 

$0 
$0 

so 
so 

$4,789 
$288 

$0 
K 5 0 1 
$1,575 

$0 

($1,863) 

2,926 

13.3 
$373.71 
$4,976 

$0 
$166 

$0 
SO 
so 

S25 

S I M 

SO 
$0 

so 
so 

$4,785 
$288 

SO 
$4,497 
$1,574 

SO 

($1,862) 

2,923 

13.3 
$373.71 
$4,976 

$0 
$170 

$0 
SO 
$0 

$25 
S I M 

$0 
$0 
$0 

$0 
$4,781 

$288 

$0 
$4,493 
$1,573 

$0 

($1,860) 

2,921 

Wind LCOE Model - Beipey - Homeowner Pun:hase with Loan, 1/21/2010 



Cost of Generation 
AH Kvuls are n blue 

Technology Assumpttons 
Project Capadty (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M (SA/IWh) 
Variable O&M Escalabon 
Insurance (% CapEx/year) 
Fuel Cost (S/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kVI/h) 
Production Degradation (%/year) 
Capacity Factor 

Calculation 

Cap Cost 
Fed'l depreciation basis 
State depreciation basis 

slope 

S 66,590 
$ (9,989) 

$ 

0 
0 -60493 81099 
5 -59684 44923 

161.8723505 

Year 12 13 14 15 16 17 18 19 20 

Annua! Generation (MWh) 
Cost of Generation ($/mWh} 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
Land Cost 
Fu^Cost 
Excise Tax 
Operatirtg Expenses 

Interest Payment 
Prindpal Payment 
Deirt Service 

Tax Depredation - State 
Taxable Income - State 

State Income Tax (benefit) 

Tax Depredation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 

13,3 
$373.71 

$4,976 

$0 
$175 

$0 
$0 
$0 

$25 
$200 

$0 
SO 
SO 

so 
$4,776 

$287 

$0 
$4,489 
$1,571 

$0 

133 
$373.71 

$4,976 

SO 
$179 

$0 
$0 
$0 

$25 

$204 

$0 
$0 
$0 

$0 
$4,772 

$287 

$0 
$4,485 
$1,570 

$0 

133 
$373.71 

$4,976 

$0 
$164 

$0 
$0 
$0 

$25 
$208 

SO 

so 
so 

$0 
$4,768 

$287 

$0 
$4,481 

$1,568 

$0 

13,3 
$373,71 

$4,976 

SO 
$188 

$0 
$0 
$0 

$25 

$213 

SO 
SO 
SO 

so 
$4,763 

$286 

SO 
$4,477 
$1,567 

SO 

13-3 
$373.71 

$4,976 

$0 
$193 

$0 
$0 
$0 

$25 
$218 

$0 
$0 
$0 

$0 
$4,758 

$286 

$0 
$4,472 
$1,565 

$0 

13,3 
$373,71 

$4,976 

$0 
$198 

$0 
$0 
$0 

$25 
$223 

$0 
$0 
SO 

SO 
$4,754 

$286 

$0 
$4,466 
$1,564 

$0 

13,3 
$373.71 

$4,976 

SO 
$203 

$0 
SO 
so 

$25 
$227 

SO 
SO 
SO 

SO 
$4,749 

$286 

$0 

$4,463 
$1,562 

$0 

133 
$373.71 
$4,976 

$0 
$208 

$0 
$0 
$0 

$25 
$233 

$0 
$0 
$0 

$0 
$4,744 

$285 

$0 
$4,458 
$1,560 

$0 

13-3 
$373,71 

$4,976 

$0 
$213 

$0 
$0 
$0 

$25 
$23S 

$0 
$0 

so 

so 
$4,738 

$285 

$0 
$4,453 
$1,558 

SO 
Federal ITC 
State Tax Credit 
Net Taxes (due) ($1,859) ($1,857) ($1,855) ($1,853) ($1,851) ($1,850) ($1,848) ($1,846) ($1,644) 

MMCasAFKw 2,918 2.918 2.913 2.910 2.907 2.904 2,901 I S L JiSL 

Wind LCOE Model - Bergey - Homeowner Purchase with Loan. 1/21/2010 



Cost of Generation Calcuiator 
AH inputs are in blue 

Tier 1 Wind Project - Case 4: Bergey 10 kW Small Commercial Project 

Tectinology Assumpttons I 
Project Capadty (MW) 
Capita! Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($/MWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost ($/MBtij) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btij/kWh) 
Production Degradation (%/year) 
Capacity Factor 

0 01 
$6,659 

^ SO 
2.5% 

• f t . $10 
2.5% 
0.6% 

SO 
2.5% 
4.0% 

0 
000% 
15.2% 

Flnancial/Econoniic Asumptions 
Debt Percentage 35% 
Debt Rate 9% 
DetX Term (years) 10 
Economic Life (years) 20 
Depredation Term (years) 5 
Percent Depredated 100% 
Cost of Generation Escalation 0.0% 

Federal Tax Rate (marginal) 35% 
State Tax Rate (effective) 6 015% 
State Exdse Tax Rate (wholess 0 5% 
Cost of Equity 11% 
Discount Rate 9% 

Incentives 
PTC ($/MWh) 
PTC Escalation 
PTC Terni (years) 

rrc 
State Tax Credit 

No of Systems 

$0 
0 0 % 

0 
30% 
20% 

1 

C v 

$ 500,000 

tMpeto 
NPV for Equity Retum 

Levetized Cost of Generat i tx i i ~~ 

.* 
$0 

$357.32 

Year 10 11 

Annual Generation (MWh) 

Cost of Generation (VmWh) 
O p e r a t i n g Revenues 

Fixed O & M 
Variable O&M 
Insurance 
Land Cost 
Fuel Cost 
Excise Tax 

O p e r a t i n g Expenses 

Interest Payment 
Principal Payment 

Deb t Serv ice 

Tax Depredat ion - State 

Taxable Income - State 
State Income Tax (benefit) 

Tax Depreciation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 

Federal ITC 
State Tax Credrt 
Net Taxes (due) 

13,3 
$357.32 

S4.768 

SO 
$133 
$400 
$190 

$0 
$24 

S747 

$2,096 
$1,534 
$3,632 

$13,318 
$1,913 

$115 

$11,320 
$3,796 

$1,329 

SO 
$19,977 
$13,318 

$31,851 

Met C s s h F l o w (43.284) 32 ,231 

13,3 

$357.32 
$4,756 

SO 
$136 
$410 
$190 

$0 
$24 

STSO 

$1,960 
$1,672 
$3,632 

$21,309 
($19,271) 

($1,159) 

$18,112 
(S14.915) 

($5,220) 

SO 

$6,379 

9.748 

13,3 

$357.32 
$4,756 

$0 
$140 
$420 
$190 

$0 
$24 

S774 

$1,809 
$1,823 
$3,632 

$12,785 
($10,610) 

($638) 

$10,867 
($8,054) 

($2,819) 

SO 

$3,457 

3.010 

13 3 
$357.32 

$4,758 

SO 
$143 
$430 
$190 

$0 
$24 

S7es 

$1,645 
$1,987 
$3,632 

$7,671 
($5,346) 

(S322) 

$6,520 
($3,874) 
($1,356) 

SO 

$1,677 

2.018 

13,3 
$357.32 

$4,758 

$0 
$147 
$441 
$190 

$0 
$24 

$802 

$1,466 
$2,165 
$3,632 

$7,671 
($5,182) 

($312) 

$6,520 
($3,719) 
($1,302) 

$0 

$1,613 

1^938 

13,3 
$357 32 

$4,758 

$0 
$151 
$452 
$190 

$0 
$24 

$$17 

$1,271 
$2,360 
$3,632 

$3,836 
($1,166) 

($70) 

$3,260 
($520) 
($182) 

$0 

$252 

562 

133 
$357.32 

$4,758 

SO 
$154 
$463 
$190 

$0 
$24 

$S12 

$1,059 
$2,573 
$3,632 

SO 
$2,867 

$172 

$0 
$2,695 

$943 

$0 

($1,116) 

(821) 

133 
$357 32 

$4,758 

SO 
$158 
$475 
$190 

$0 
$24 

$$47 

$827 
$2,804 
$3,632 

$0 
$3,083 

$185 

$0 
$2,898 
$1,014 

SO 

($1,200) 

(921) 

133 
$357-32 

K 7 5 8 

$0 
$162 
$487 
$190 

$0 
$24 

$863 

$575 
$3,057 
$3,632 

$0 
$3,320 

S200 

$0 
$3,120 
$1,092 

$0 

($1,292) 

(1.029) 

133 
$357,32 

$4,758 

$0 
$166 
$499 
$190 

$0 
$24 

$879 

S300 
$3,332 
$3,632 

$0 
$3,579 

$215 

$0 
$3,363 
$1,177 

SO 

($1,392) 

(1.146) 

133 
$357,32 
$4,758 

$0 
$170 
$511 
$190 

$0 
$24 

$896 

SO 

SO 

so 

$0 
$3,862 

$232 

SO 
$3,629 
$1,270 

SO 

($1,503) 

2.359 

Wind LCOE Model - Bergey 10 kW Small Commerical Project, 1/21/2010 



Cost of Generation 
All Inputs a n in blue. 

Technology Assumptions 
Project Capacity (MW) 
Capital Cost ($/kW) 
Fixed O&M ($AW) 
Fixed O&M Escalation 
Variable O&M ($/MWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost (S^Bfaj) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
hieat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

Calculation 

Cap Cost 
Fed'l depredation basis 
State depredation tiasis 

slope 

$ 66,590 
$ 56,602 
$ 66,590 

0 
0 -19913.59952 
5 -1963494595 

55.73071307 

Year 12 13 14 15 16 17 18 19 20 

Annual Generation (MWh) 
Cost of Generation ($/mWh) 
Operating Revenues 

Fixed O&M 
Variable O&M 
Insurance 
Land Cost 
Fuel Cost 
Exdse Tax 

13.3 
$357.32 
K750 

$0 
$175 
$524 
$190 

$0 
$24 

13-3 
$357.32 
$4,758 

$0 
$179 
$537 
$190 

$0 
$24 

13,3 
$357,32 

$4,758 

$0 
S184 
$551 
$190 

$0 
$24 

13.3 
$357-32 
$4,758 

$0 
$188 
$565 
$190 

$0 
$24 

13-3 
$357-32 
$4,758 

$0 
$193 
$579 
$190 

$0 
$24 

13.3 
$357.32 

$4,758 

SO 
$198 
$593 
$190 

$0 
$24 

13.3 
$357-32 
$4,7S8 

SO 
$203 
$608 
$190 

$0 
$24 

13-3 
$357-32 

$4,756 

$0 
$208 
$623 
$190 

$0 
$24 

13.3 
$357,32 

$4,758 

$0 
$213 
$639 
$190 

$0 
$24 

Operating Expertses 

Interest Payment 
Principal Payrrwnt 

SM3 

$0 
$0 

$931 

$0 
$0 

$948 

$0 
$0 

$967 

$0 
$0 

$986 

$0 

$0 

$1,005 

$0 
$0 

$1,025 

$0 

$0 

$1,045 

SO 
$0 

$1,066 

$0 

$0 
Det i t Se rv i ce 

Tax Depredat ion - State 
Taxable Income - State 

State Incorne Tax (benefit) 

Tax E)epredation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 
Federal ITC 
State Tax Credit 

$0 SO so SO so so $0 

$1,265 

$0 

$1,259 

$0 

$1,253 

$0 

$1,247 

$0 

$1,241 

$0 

$1,235 

so 

$1,228 

SO 

SO 

$1,221 

$0 

SO 

$0 
S3.845 

$231 

$0 
$3,613 

$0 
$3,827 

$230 

$0 
$3,597 

$0 

$3,809 
$229 

$0 
$3,580 

$0 
$3,791 

$228 

$0 
$3,563 

$0 

$3,772 
$227 

$0 
$3,545 

$0 

$3,753 
$226 

SO 
$3,527 

$0 
$3,733 

$225 

$0 

$3,509 

SO 
$3,713 

$223 

$0 
$3,490 

$0 

$3,692 
$222 

$0 
$3,470 
$1,214 

$0 

Net T a x e s ( d u e ) ($1,496) ($1,489) ($1,482) ($1,475) ($1,468) ($1,460) (S1.453) (S1.445) (S1.437) 

Net Cash Flow 2,349 2,338 2,327 2.318 ^SL 2,283 2.281 2.269 2,255 

Wind LCOE Model - Bergey 10 kW Small Commerical Project, 1/21/2010 



Tier 2 - HREA Worlcpaper 
Case Studies and Scenario Analys is 

Case 1: Norttiem Power -100 l(W - Commercial Application 

Technology Assumptions | 

Project Capacity (MW) 
Capital Cost ($/t(W) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($/MWh) 
Variable O&M Escalation 

Insurance (% CapEx/year) 
Fuel Cost ($/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

0 100 
$5,500 

$50 
2.5% 

$40 
2.5% 

0.6% 
$0 

2.5% 
4.0% 

0 
0.00% 
29.7% 

Financial/Economic Asumptions | 
Debt Percentage 
Debt Rate 
Debt Term (years) 
Economic Life (years) 
Depreciation Term (years) 
Percent Depreciated 
Cost of Generation Escalation 

Federal Tax Rate (marginal) 
State Tax Rate (effective) 
State Excise Tax Rate (wtiolesale) 
Cost of Equity 
Discount Rate 

35% 
9% 
10 
20 

5 
100% 

0.0% 

40% 
6.015% 

0.5% 
15% 
9% 

Incentives 
PTC ($/MWh) 
PTC Escalation 
PTC Term (years) 
ITC 
State Tax Credit 

No. of Systems 

0 
0 
0 

0.3 
0.2 

1 

Cap 
0 
0 
0 
0 

500.000 
0 

Case 1: Scenario 1-4: State/Federal Taxes Monetized, 10 yr loan 
Fit Payment Rate (CF = 29.7%) 24.7 10 year loaa^ 

Notes on Turbines Not Cor»ider«d for the Analysis in Tier 2 

Fit Payment Rate (CF = 29.7%) 21.6 11% 
23.1 13% 
28.3 19% 

The following turbines should not be included for analysis and calculation of the Tier 1 FiT Payment Rate for the following reasons: 

1. Jacobs 20 kW - do not believe this is a turbine t>eing seriously consdiered by industry for Hawaii at this time 
a. Need detailed cost and performance data 
b. No way to verify performance, i.e., CF at 12 mph (at 10m) resource site 
c. No way to confirm number of turbines deployed, where, and theiir performance 
d. Hisoricaliy Jacobs have not done well in high-speed wind areas in Hawaii 

2. Aerostar 30 kW - do not believe this is a turbine seriously being considered by industry fro Hawaii at this time 
a. Need detailed cost and performance data 
b.Cant verify performance, i.e., CF at 12 mph (at 10m) resource site 
c. No way to confirm number of turbines deployed, where, and theiir performance 
d. This appears to be a new turt}ine in ttie market place 

3. Wind Energy Solutions - 80 kW - this turbine might be a candidate: 
a. More adequate wet>-site, turbine manufactured in the Netheriands - not sure about U. S. dealers 
b. Need to verify availability of 60 hz turbines in the U. S. 
c. This turbine does have a substantial track record vwth 750 turbines in the field for 
d. This turbine has been tested at the Dutch national laboratory (ECN) 
e. All this looks OK, except no U. S. dealer, so ttiere are questions about ability to support turbines in Hawaii, etc. 



Tier 2 - HREA Woricpaper 
Case Studies and Scenario Analysis 

Summary Tier 2 Pricing 

1. HREA believes the field is for Tier 2 turt}ines is extremely limited at this time, which is in stark contrast for Tier 2 PV options. 
2. HREA did submit data and information on the Entegrity 50 kmW vwnd turbine with our filing under protecitve cover on May 5, 2009. Since then, unfortunately, 

Entegrity has tellen into financial difficulty, and the status of the company is presently uncertain. That said, we would like to note that we still consider 
cost and performance estimates that we provided to the Commission to be representativ. including the proposed rate of 29 cents/kWh for the 50 kW Entegrity. 
Regarding that price estimate, we have the folfoiwng commetns: 
a. the assumed IRR or ROE was 15%, which we believe Is the minimum required to attract investors to FiT projects in Hawaii. 
b. the assumed wind resource was a Class IV (13 mph) site at 10m, resulting in a 27% capacity foctor. 
c. all this suggests that the Tier 2 price should be be higher than 24.7 cents, so as to not disadvantage the smaller turioines in this Tier. 

Detailed Technical Calculations and Related Assumptions 

Overall Assumptions - Same as for Tier 1 
1. Costs are Hawaii-specific 
2. Capacity factors are based on Class 3 (12 mph) at 10m and wind shear ^ctor of 0.18 
3. Wind shear Is calduated as shown in 3. 

Northern Calculaions* 
'spec sheet: http://www.northempower.com/pdf/specsheet-noftfiwind100-us.pdf 

Annual Output (CF=100)-kWh 
Annual Output (MWH) 

Avg Windspeed at Hub Height 
12 mph 
13 mph 
14 mph 
15 mph 
16 mph 
17 mph 
18 mph 

876.000 
876.0 

Capacity Factor 

HIHHI^I 
02fi 
0.27 

0.20?1 
0.34 
0.3B 
0.42 

3. Wind Shear 
V (hub height) , = V 

a = 0.18 
(10m)*(Zhub/10m)*POWER(a) 

^ ( l O m ) - 12 mph 
ZIOm = 32.8 feet 

Hub Height 
40 12.4 
60 13.4 
80 14.1 

^^Jl ^ ^ 

H V ^ I 15.2 NPS 100 hub height 

Average 
Annual Wind 

Speed 
(mph) 

8.9 
10 
11 

k„12 
13 
14 

t 15 
16 
17 
18 
19 

Average 
Annual Wind 

Speed 
(m/s) 

4 
4.5 

5 
_5.5 

6 
6.25 

jB -5 
7 

7.5 
8 

8.5 

Annual 
Energy 
Output 
MWh/yr) 

77 
110 
145 
183 
222 
240 
260 
298 
334 
368 
400 

http://www.northempower.com/pdf/specsheet-noftfiwind100-us.pdf


Cost of Generation Calcuiator 
All inputi ara m Mue. 

Tier 2 Wind Project - Case 1: Northern Power 100 kW Commercial Project 

Techno logy Ass tnnp t ions I 

Project Capaaty (MW) 
Capital Cost (S/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 

Variabte O&M ($/MWh) 
Variable O&M Escalation 

Insurance {% CapEx/year) 
Fuel Cost ($/MBtu) 

Fuel Cost Escalation 

Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 

Capacity Factor 

0 100 
$5,500 

$50 
2.5% 

i ^ - s« 
2.5% 

0-6% 
$0 

2 5% 

'r 4.0% 
0 

000% 

29 7% 

Financfari/Economic Asumptione 

Debt Percentage 35% 
Debt Rate 9% 
Debt Term (years) 10 
Economic Life (years) 20 
Depredation Term (years) 5 
Percent Depreciated 100% 

Cost of Ger>eration Escalation 0 0% 

Federal Tax Rate (marginal) 4 0 % 

State Tax Rate (effective) 6.015% 

State Excise Tax Rate (wtiolese 0 5% 

Cost of Equity 15% 

Discount Rate 9% 

PTC ($fl-IWh) 

PTC Escalation 
PTC Term (years) 
ITC 
State Tax Credit 

Ho. of Systems 

$0 

00% 
0 

30% 
20% 

1 

Cap 

$ 500.000 

NPV for Equity Return $0 

Levelized Cost of Generation | $246.7o 

Year 10 11 

Annual Generation (MWh) 
Cost of Generation [$/mWh) 

Opera t ing Revenues 

Fixed O&M 
Variable O&M 
Insurance 
Land Cost 
Fuel Cost 
Exdse Tax 

OperatiT>g Expense* 

Interest Payment 
Pr indpal Payment 

Debt Serv ice 

Tax D^rec ia t ion - State 
Taxable Income - State 

State Income Tax (tienefit) 

Tax Depredation - Fed'l 
Taxable Income - Fed'l 

Federal Income Tax (benefit) 

PTC 

Federal ITC 
State Tax Credit 
Net Taxes (due) 

260.2 
$246.70 
$64,184 

$5,000 
$10,407 

$3,300 
$2,567 

$0 

$321 
$21,595 

$17,325 
$12,670 

$29,995 

$110,000 
$25,264 

$1,520 

$93,500 
$40,245 

$16,098 

SO 
$165,000 
$110,000 

$257,352 

M«« C M A R O W (387,800) 299,979 

260.2 

$246.70 
$64,184 

$5,125 
$10,667 

$3,383 
$2,567 

$0 
$321 

$22,063 

$16,185 
$13,811 

$29,995 

$176,000 
(5150,063) 

($9,026) 

$149,600 
($114,637) 

($45,855) 

$0 

$54,881 

97.007 

260.2 
$246.70 
$64,184 

$5,253 
$10,934 

$3,467 

$2,567 
$0 

$321 
$22,542 

$14,942 
$15,054 

$28,995 

$105,600 
($78,899) 

($4,746) 

SB9.760 
($58,314) 

($23,325) 

$0 

$28,071 

M.7f8 

260.2 

$246.70 
$64,184 

$5,384 
$11,207 

$3,554 
$2,567 

SO 
$321 

$23,034 

$13,587 

$16,408 
$29,995 

$63,360 
($35,796) 

($2,153) 

$53,856 
($24,139) 

($9,656) 

$0 

$11,809 

22,964 

260,2 

$246.70 
$64,164 

$5,519 
$11,487 

$3,643 
$2,567 

$0 
$321 

$23,537 

$12,110 
$17,885 
$29,995 

$63,360 
($34,823) 

($2,095) 

$53,856 
($23,224) 

($9,290) 

to 

$11,384 

22.0M 

260.2 
$246.70 
$64,184 

$5,657 
$11,774 

$3,734 
$2,567 

$0 
$321 

$24,053 

$10,500 
$19,495 
$29,995 

$31,680 
($2,049) 

($123) 

$26,928 
$2,826 
$1,130 

SO 

($1,007) 

».f2» 

260.2 
$246.70 
$64,184 

$5,798 
$12,069 

$3,827 
$2,567 

$0 
$321 

$24,583 

$8,746 

$21,249 
$29,995 

$0 
$30,856 

$1,856 

$0 

$29,000 
$11,600 

SO 

($13,456) 

(3.849) 

260.2 
$246-70 
$64,184 

$5,943 
$12,371 

$3,923 
$2,567 

$0 
$321 

$25,125 

$6,833 

$23,162 
$29,995 

$0 

$32,226 
$1,938 

$0 
$30,288 

$12,115 

$0 

($14,053) 

(4.989J 

260-2 
$246.70 
$64,184 

$6,092 
$12,680 

$4,021 
$2,567 

$0 

$321 
$25,681 

$4,749 
$25,247 

$29,995 

$0 

$33,755 
$2,030 

$0 
$31,724 

$12,690 

SO 

($14,720) 

(6.212) 

260.2 

$246.70 
$64,184 

$6,244 
$12,997 

$4,121 
$2,567 

$0 

$321 
$26,261 

$2,477 

$27,519 
$29,995 

$0 
$35,457 

$2,133 

$0 
$33,324 

$13,330 

$0 

($15,463) 

(7,524) 

260.2 

$246.70 
$64,184 

$6,400 

$13,322 
S4.224 
$2,567 

SO 
$321 

$26335 

SO 

SO 

so 

so 
$37,350 

$2,247 

$0 
$35,103 
$14,041 

$0 

($15,288) 

21,062 

Wind LCOE Model - ^4ortf>erT1 Power 100 kW. 1/21/2010 



Cost of Generation 
AO mputo mn in Uua 

Todinology Assumptton* 
Prefect Capacrty (MW) 
Capital Cost ($/kW) 
Fixed O&M ($/kW) 
Fixed O&M Escalation 
Variable O&M ($/MWh) 
Variable O&M Escalation 
Insurance (% CapEx/year) 
Fuel Cost (S/MBtu) 
Fuel Cost Escalation 
Land (% royalty on revenues) 
Heat Rate (Btu/kWh) 
Production Degradation (%/year) 
Capacity Factor 

Calculation 

Cap Cost 
Fed'l depredation basis 
State depredation basis 

slope 

$ 550.000 
$ 467,500 
$ 550,000 

0 
0 -188136.5946 
5 -184323.5329 

762.6123495 

12 13 14 15 16 17 18 19 20 

Annual Generation (MWh) 
Cost of Generation ($/mWh) 
Operating Revenues 

Fixed O&M 
Variable O&M 
lnsurar>ce 
Land Cost 
Fuel Cost 
Exdse Tax 

260.2 
$246.70 
$64,184 

$6,560 
$13,655 
$4,330 
$2,567 

$0 
$321 

260 2 
$246 70 
$64,164 

$6,724 
$13,996 
$4,438 
$2,567 

$0 
$321 

260 2 
$246 70 
$64,164 

$6,893 
$14,346 

$4,549 
$2,567 

$0 
$321 

260.2 
$246-70 
$64,164 

$7,065 
$14,705 

$4,663 
$2,567 

$0 
$321 

2602 
$246.70 
$64,184 

$7,241 
$15,072 

$4,779 
$2,567 

$0 
$321 

2602 
$246.70 
$64,184 

$7,423 
$15,449 

$4,699 
$2,567 

$0 
$321 

260.2 
$246.70 
$64,184 

$7,608 
$15,835 
$5,021 
$2,567 

$0 
$321 

2602 
$246.70 
$64,184 

$7,798 
$16,231 
$5,147 
$2,567 

$0 
$321 

260.2 
$246.70 
$64,154 

$7,993 
$16,637 
$5,276 
$2,567 

SO 
$321 

Operating Expense* 

Interest Payment 
Principal Payment 

$27,433 

SO 
$0 

$28,047 

$0 
$0 

$28,678 

$0 
$0 

$29,321 

$0 
$0 

$29,981 

$0 
$0 

$30,659 

$0 
$0 

$31,363 

$0 
$0 

$32,065 

$0 
$0 

$32,794 

$0 
$0 

Debt Service 

Tax Depredation - State 
Taxat))e Income - State 

State Income Tax (benefit) 

Tax Depredation - Fed'l 
Taxable Income - Fecfl 

Federal Income Tax (twnefit) 

PTC 
Federal ITC 
State Tax Credit 

$0 

SO 
$36,751 

SO 

$0 
$36,138 

SO 

SO 
$35,509 

SO 

$0 
$34,864 

SO 

$0 
$34,203 

SO 

$0 
$33,526 

SO 

$0 

$32.831 

$0 

$0 
$32,120 

$13,816 

$0 

$13,586 

$0 

$13,349 

$0 

$13,107 

$0 

$12,858 

$0 

$12,604 

$0 

$12,343 

$0 

$12,075 

$0 

SO 

$0 
$31,390 

$2,211 

SO 
$34,541 

$2,174 

$0 
$33,964 

$2,136 

$0 
$33,373 

$2,097 

$0 
$32,767 

$2,057 

$0 
$32,146 

$2,017 

$0 
$31,509 

$1,975 

$0 
$30,857 

$1,932 

SO 
$30,186 

$1,888 

$0 
$29,502 
$11,801 

SO 

Net Taxea (due) ($16,027) 

20,724 

($15,759) 

20,378 

($15,485) 

20,024 

($15,204) 

19.660 

($14,916) 

19,287 

($14,620) 

19.905 

($14,317) 

19.814 

($14,007) 

18,113 

($13,689) 

17,701 

Wind LCOE Model - Northern Power 100 kW, 1/21/2010 
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